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INTRODUCTION
Surgery in paediatric patients is associated with emo-
tional, psychological and physiological changes during
perioperative period. Some of these psychological
changes may continue for several months postopera-
tively.1 These changes become more pronounced in
congenital heart surgery patients. Effective premedi-
cation is of utmost importance in these children to
improve outcome. Instead of premedication some
hospitals allow parental presence in the operating room
during induction but studies do not show any benefit of
this practice.2
Midazolam and chloral hydrate are commonly used for
premedication at our institution but the timing, adequate
dose and effectiveness of these agents needs to be
addressed. Effective premedication is very important at
several stages particularly at the time of separation from
parent and mask induction. This is more important in
congenital heart disease patients as crying and
struggling at the time of separation and mask induction
will increase oxygen consumption and further deterio-
ration of saturation.
Midazolam is a most commonly used premedication for
all kinds of surgeries.3 Its safety in congenital heart
disease patients and anxiolytic effect has been proved in
several studies. It has been used in different doses
ranging from 0.25 to 1.5 mg/kg and through different
routes including oral, intramuscular (IM), intravenous
(IV) sublingual, transmucosal, intranasal and rectal.4-6 In
addition, it has been used in all age groups to make
patient cooperative at several stages of pre-operative
period.7 Due to its muscle relaxant properties,
midazolam needs to be used cautiously in patients who
are at risk of respiratory complications.8
Chloral hydrate is a sedative hypnotic drug and
frequently used for procedures outside operating room.9
It is metabolized in the liver to active metabolite 2,2,
2-trichloroethanol.10 Chloral hydrate provides adequate
sedation during procedure without significant side
effects.11 It is available in oral preparation and rectal
suppositories. The maximum single dose is one gram
and usually given in the doses of 25 - 75 mg/kg.
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Although premedication to relieve anxiety is important at
the time of separation from parent but importance is
usually not given to sedation at the time of mask
application particularly in congenital heart disease
(CHD) patients. Adequate sedation at the time of mask
application will leads to smooth induction, prevention
of tetralogy spells (tet spells) and drops in saturation.
Present study was conducted to determine and compare
the effectiveness of various doses of two premedication
on anxiety and degree of sedation at various stages
of pre-operative period in congenital heart disease
patients.
METHODOLOGY
In this observational study conducted at the Aga Khan
University Hospital, Karachi, from October 2009 to
December 2010, 66 patients between the ages of 6
months and 6 years were given either chloral hydrate
(Group C) or midazolam (Group M) pre-operatively. All
congenital heart diseases patients coming for cardiac
surgery were included while emergency surgery and
those patients in whom premedication was not given or
orders not written were excluded. Oral doses of these
two drugs were categorized into low dose (M: < 0.4,  C:
< 40), intermediate dose (M: 0.4, C: 40) and high dose (M:
> 0.5, C: > 50)  in mg/kg. There were no ethical concerns
regarding this study as this was an observational study.
A proforma was developed and filled by Consultant
Anaesthetist. Documentation included demographics,
type of surgery, premedication ordered and given,
whether patient spit up or vomited after premedication
and additional intramuscular or intravenous drugs
needed to keep these children sedated at the time of
separation. In addition, level of anxiety and sedation at
the time of separation from parent and ease of mask
application for inhalation induction was also
documented. A four point scale was used to assess
anxiolysis, sedation and mask acceptance.
Pre-medication orders were written by residents after
consultation with primary anaesthetist. Initially low doses
of both drugs were given but later conscious efforts were
done to give higher doses of drugs.
All data were entered and analyzed using Statistical
Package for Social Sciences (SPSS) version 17.
Frequency and percentages were computed for
categorical variables and analyzed by Chi-square test
and Fisher exact test while quantitative variables were
presented as median and interquartile (IQR) after
normality checked and analyzed by Mann-Whitney test.
Variables are age, weight, gender, sedation, anxiety and
mask acceptance. P-values of less than 0.05 were
considered significant.
RESULTS
Out of a total 66 paediatric patients, 40 were males
(61%) and 26 were females (39%). Average weight of
the patients was 11.09 ± 4.56 kg. Average age of
patients was 33.48 ± 22.9 months. Demographic
variable like age and gender were not significantly
different between groups while median weight was
significantly high in group M than group C [16.5
(IQR=8.8) vs. 10 (IQR=6.5) p=0.029]. Pre-operative
medication was ordered and administered in 65 patients
(98.5%) on the surgical floor. One patient was given pre-
medication in the holding area when it was found that
pre-operative order was not written. Eleven patients
(17%) were given midazolam (M group) while 55
patients (83%) received chloral hydrate (C group).
Nine patients (13.6%) were tearful and 7 patients
(10.6%) were anxious while rest were calm and asleep
at the time of separation. At the time of mask induction,
26 patients (39.4%) were combative and started crying.
Increase dose was suggested in 23 patients (34.8%) by
anaesthetizing physician. Out of these, 6 belonged to
group M while 17 belonged to low dose chloral hydrate
group. Three patients vomited or spitted out pre-
medication drug. Most of the patients (75%) had surgery
in the morning. Seven patients required additional IV/IM
premedication in the operating room or holding area.
Anxiety and mask acceptance of patients was not
significant between groups while sedation (drowsy and
asleep) was significantly higher in group C than group M
(60% vs. 9.1%; p < 0.01) as shown in Table I.
In chloral hydrate group (Table II), mask acceptance was
increased (76%) when the dose increased to 50 mg/kg.
Thirty-three patients in group C were well sedated at the
time of separation. Most of the anaesthetists suggested
50 mg/kg as the adequate dose. Four patients were still
tearful even with high dose chloral hydrate.
Midazolam was given mainly to older children. Although
8 patients (73%) were free of anxiety but 10 patients
(91%) were awake and alert, when sedation level was
checked in midazolam group (Table III). Despite high
anxiolytic scores, mask acceptance was low in these
patients (37%).
Nine patients were tearful and combative at the time of
separation from parent. Out of these two patients
belonged to M group while 7 belonged to C group. Two
Table I: Comparison of anxiety and sedation between groups.
Variables Group M Group C p-values
n=11 n=55
Anxiety
Tearful and anxious 03 (27.3%) 13 (23.6%) 0.530
Calm and asleep 08 (72.7%) 42 (76.4%)
Sedation
Drowsy and asleep 01 (9.1%) 33 (60%) 0.002
Awake and alert 10 (90.9%) 22 (40%)
Mask acceptance*
Combative+crying+sobbing 05 (62.5%) 23 (45.1%) 0.450
Peaceful 03 (37.5%) 28 (54.9%)
* Three patient in group M and four patients in group C are not included in analysis of mask
acceptance due to IV Induction. Data are presented as number and (%).
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of group C patients were given 50 mg/kg but one patient
vomited out and the second patient received
premedication in less than half hour. Both patients of M
group received 0.4 mg/kg.
When we look at the suggestion by primary anaesthetist,
it was notable that only 2 patients (18.2%) in M group
and 25 patients (45%) in C group were considered
as adequate dose. Doses higher than 40 mg/kg in C
group were suggested in 11 patients (55%) by primary
anaesthetist. None of these patients developed
respiratory or cardio-vascular compromise during pre-
operative period.
DISCUSSION
Effective premedication is of utmost importance in
patients with CHD to avoid agitation and crying at the
time of separation from parent and particularly at the
time of mask induction. Although anxiolysis may be the
main purpose of premedication in adult and older
children but deep sedation is required in children
between the ages of 6 months to 6 years particularly in
CHD paediatric patients. Anxiety and agitation can
trigger a Tetralogy of Fallot's spell in subjects (TOF).6
Ideally premedication should provide quick sedation,
easily administrable, palatable, of adequate duration to
cover period of separation and mask induction. In
addition, it should be able to maintain saturation in CHD
patients who have already reduced saturation.
Both midazolam and chloral hydrate do not have any
analgesic effect. Some centres still use intramuscular
narcotic analgesics in addition to midazolam which is
associated with pain and discomfort to patient along with
dissatisfaction among parents.12 Few centres still ask
parents to accompany child to operating room,13 but this
practice is still controversial due to various reasons.
In the present practice of premedication to CHD
paediatric patients, several combinations have been
used. Chloral hydrate is commonly used in patients
under 15 kg, while midazolam is used in older children.
Lower than recommended doses of midazolam were
used in most of the patients. Fear of desaturation due to
higher doses of premedication is always present
particularly in CHD patients who already have lower
saturations.
Role of nursing staff is very important to follow written
orders and give premedication in time.14 In addition, if
premedication was vomited out or spit up by patients
then additional dose should be given by nurse or primary
anaesthetist needs to be informed. In the present study
all patients were visited pre-operative by a resident and
premedication is ordered in all except one patient. In 4
patients pre-medication was not administered by staff
nurse despite written orders. In addition, few patients did
not receive premedication in time. This needs to be
emphasized and early feedback along with counselling
should be done.15
Effect of premedication is highly dependent on duration
of fasting, amount of drug given, route of administration,
time patient keeps oral premedication in mouth and
presence of irritability. Hungry child usually require
higher doses of sedation due to his irritability.9 In this
study clear fluids were allowed 2 hours prior to surgery.
Chloral hydrate was tolerated very well16 and showed
acceptable scores when higher doses were given to
paediatric patients. Although there were few failures but
it provided deep sedation without any serious side-
effects.17 Average time to deep sedation with chloral
hydrate is about 25 minutes.18 Most of our patients
received premedication about half an hour before
coming to operating room but few patients who received
premedication in less than half an hour showed lower
scores at both points.
Calm and quite child at the time of application of mask is
of utmost importance in congenital heart disease patient
and use of midazolam has been challenged in few
studies.19 Midazolam group patients were although less
anxious but lower scores were noticed at the time of
mask induction. Two patients who received more than
0.5 mg/kg were still combative and crying at the time of
mask application.  Sedation scores were also lower with
midazolam and only one patient was asleep at the time
of separation from parent. This poor mask acceptance
and sedation scores can be corrected by using higher
doses to deeply sedated patients as suggested (1.5 mg/kg)
by Masue et al.20
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Table II: Effectiveness of chloral hydrate with respect to dosages (n=55).
Variables Level Chloral hydrate (Group C) p-value
50 mg/ 40 mg/ < 40 mg/
kg kg kg
Anxiolysis Tearful and anxious 04 05 04 0.315
Calm and asleep 21 15 06
Sedation Drowsy and asleep 20 08 05 0.019*
Awake and alert 05 12 05
Mask acceptance† Combative + crying +
sobbing 08 13 02 0.029*
Peaceful 15 06 07
Data is represented in frequency (n);    * p<0.05 significant;    Chi-square test applied;
† Four patients are not included in mask acceptance due to IV Induction.
Table III: Effectiveness of midazolam with respect to dosage (n=11).
Variables Level Midazolam (Group M) p-value
> 0.5 mg/ 0.4 mg/ < 0.4 mg/
kg kg kg
Anxiolysis Tearful and anxious 00 02 01 0.382
Calm and asleep 02 02 04
Sedation Drowsy and asleep 00 00 01 0.517
Awake and alert 02 04 04
Mask Acceptance Combative + Crying +
Sobbing 02 02 01 0.449
Peaceful 00 02 01
* Three patients are not included in analysis of mask acceptance due to IV Induction.
Data are represented in frequency (n). Chi-square test applied.
CONCLUSION
Midazolam in the doses given at the study centre
provides higher grades of anxiolysis but unable to
provide adequate sedation and mask acceptance.
Chloral hydrate on the other hand is comparable in
terms of anxiolysis but superior in providing sedation
and conditions at the time of mask application. Higher
dose of chloral hydrate was required to keep these
patients calm and peaceful at the time of mask
application for inhalation induction.
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Proforma
Effectiveness of premedication on anxiety and sedation level in paediatric
patients coming for congenital heart surgery.
Age: ________ Sex: _________    Weight: __________ MR No: _______
Date: ________   Surgery: _________ Time of surgery: ___________
A. Pre-operative visit by resident: O Yes O No
B. Premedication ordered: O Yes O No
C. Premedication given on floor: O Yes O No
D. Drug given but spitted or vomited out by patient: O Yes O No
E. Type of premedication given:
1.  Oral midazolam (dose in mg/kg) : --------------------------------
2.  Oral chloral hydrate (dose in mg/kg) : -------------------------- 
3.  Others (mention dose and route): --------------------------------  
F. Timing of premedication (circle one):
1.  How many hrs before surgery     O > 1 hour     O 1 hour     O 1/2 hour  
2.  In holding area: ------------------------------------------
3.  Not given on floor: --------------------------------------
G. Accompanied by parent in the OR: O Yes O No
H. Anxiety level (4 point) at the time of separation from parent (√ one)
1.  Tearful / combative
2.  Anxious but easily reassured
3.  Calm
4.  Asleep
I. Sedation level (4 point) at the time of separation from parent (√ one)
1.  Alert/ active
2.  Awake/calm
3.  Drowsy but respond to verbal / tactile stimuli
4.  Asleep
J. Mask acceptance (4 point) at the time of induction (√ one)
1.  Combative / screaming
2.  Crying but easily reassured
3.  Occasionally sobbing/ mostly calm
4.  Peaceful
K. Corrective measure recommended / Done
1.  Adjustment in dose
2.  Change in premedication drug
3.  Floor nursing staff counselled or complaint form raised
Any other suggestion: --------------------------------------------------------------------
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